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Elucidation of the pathogenetic mechanisms of congenital diseases caused by the
mutations in biosynthetic enzymes of heparan sulfate
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In this study, we have investigated the pathogenetic mechanisms of some
genetic diseases caused by the mutations in glycosaminoglycan (GAG) biosynthetic enzymes. Their
biochemical study had been limited. We have prepared a series of recombinant proteins with mutations

reported to be presumable causes of such genetic diseases. The activities of recombinant enzymes
were quantitively compared with those of wild-type proteins, and their reduction could be confirmed.

In addition, immortalized cells were prepared from a patient with a genetic disease of a GAG
biosynthetic enzyme, EXTL3. GAGs were purified from the cultured cells and their amount,
disaccharide composition and chain length were analyzed. Compared with those from control subjects,
they were si%nificantly changed. We also generated three conditional knockout mice of EXTL3.
T-cell-specific, brain-specific, and kidney-specific conditional knockout mice were obtained and
effects on the corresponding organs were elucidated.
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