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Enzymatic remodeling of heparan sulfate: a therapeutic strategy for systemic
amyloidoses
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The highly sulfated domains of heparan sulfate (HS), also known as HS

S-domains, concsist of repeated trisulfated disaccharide units [iduronic acid (2S)-glucosamine (NS,
6S)] and are selectively remodeled by extracellular endoglucosamine 6-sulfatases (Sulfs). Although
HS S-domains are critical for signal transduction of several growth factors, their roles in
amyloidoses are not yet fully understood. Here, we found HS S-domains in the kidney of a patient
with transthyretin amyloidosis. In in vitro assays, heparin, a structural analog of HS S-domains,
promoted aggregation of transthyretin in an HS S-domain-dependent manner. Interactions of cells with
transthyretin fibrils and cytotoxicity of these fibrils depended on HS S-domains. Glypican-5,
encoded by the susceptibility gene for nephrotic syndrome GPC5, was found to be accumulated in the
transthyretin amyloidosis kidney. Thus, we propose that HS S-domains can be a novel therapeutic
targets of transthyretin amyloidosis.
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