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Rapid regulation of sialidase activity in response to neural activity and sialic
acid removal during memory processing
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We previously found that sialidase, which removes an acidic sugar molecule
from the end of the sugar chain, rapidly changes enzyme activity in response to neural excitation on
the cell surface and is essential for memory formation. If the sugar chain structure is regulated

on the cell surface, it is possible to change the sugar chain structure instantaneously. In this
study, based on the working hypothesis that “ a rapid change in sugar chain structure in response to
neural excitation controls neural circuit formation during memory formation” , the function of
sialidase in memory was investigated by using a novel analysis tools for glycans. The present study
revealed that sialic acid detaches during memory formation, and that this detachment is one of the

negative feedback mechanisms for glutamate release and is related to the long-term potentiation that
is the basic principle of memory.
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