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Extracellular glycans in the brain microenvironment affect neuronal polarity and
migration during cortical development
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Cortical pyramidal neurons are generated in the ventricular zone §VZ), and
migrate through the intermediate zone (1Z) into the cortical plate (CP). In the 1Z, a cell-sparse
area filled with large amount of the extracellular matrix EECM) molecules, immature neurons undergo
rapid morphological transition from a multipolar to a bipolar shape. However, the function of ECM
molecules in this process is largely unknown. We found that sulfation patterns of chondroitin
sulfate proteoglycans (CSPGs) differ between the 1Z and the CP. We knocked down C4ST-1, an enzyme
catalyzing 4-sulfation of chondroitin sulfate, by means of in utero electroporation. C4ST-1
knock-down neurons stalled at the 1Z with multipolar morphology. We identified neurocan, a central
nervous system-specific CSPG, as a major carrier protein of 4-sulfated chondroitin sulfate. These
results indicate that 4-sulfated neurocan produced by neurons creates a local microenvironment that
promotes the multipolar to bipolar transition.



(Bradbury, E.J. et al.
(2002) Nature 416, 636-640)
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(Miyata, S. et al (2012) Nat.
Neurosci. 15, 414-422)

(Sugahara, K.,
and Mikami, T. (2007) Curr. Opin.
Struct. Biol. 17, 536-545)
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