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Sulfation patterns of chondroitin sulfate regulate neural plasticity
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Perineuronal nets (PNNs) are lattice-like extracellular matrix structures
composed of chondroitin sulfate proteoglycans (CSPGs). It has been shown that sulfation patterns of
chondroitin sulfate (CS) chains on CSPGs influenced neural plasticity. However, the mechanism of PNN
formation regulated by CS sulfation remains unknown. In this study, 1 found that overexpression of
chondroitin 6-sulfotransferase-1 (C6ST-1) selectively decreased aggrecan, a major CSPG in PNNs, in the
aged brain without affecting other PNN components. Overexpression of 6-sulfation primarily impaired
accumulation of aggrecan in PNNs. Increased 6-sulfation accelerated proteolysis of aggrecan by a
disintegrin and metalloproteinase domain with thrombospondin motif protease. These results indicate that
sulfation patterns of CS chains on aggrecan influenced the stability of the CSPG, thereby regulating
formation of PNNs and neural plasticity.
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