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Alzheimer’s disease (AD) is a progressive neurodegenerative disease and characterized by cerebral
accumulation of the beta-amyloid peptide (AR). Molecules triggering the AR accumulation and deposition in
cerebral extracellular plaques have long been studied. Heparan sulfate (HS) is a glycosaminoglycan abundant in
the extracellular matrix. The state of sulfation within the chain influences its ability to bind a diversity of
protein ligands. HS has been known to associate with the cerebral accumulation of AR. To assess functional
contribution of certain domains of HS to the AR accumulation, immunoreactivities of highly sulfated domains
of HS in the brain were investigated for Tg2576, a transgenic mouse model of AD. Cryostat-cut sections of the
brain were stained with an anti-HS sulfated domain antibody (van Kuppevelt, T.H. et al, (1998) J. Biol. Chem.
273, 12960-12966) and 82E1, an anti-AR monoclonal antibody. We found that the HS epitope was
immunolocalized in both diffuse and neuritic amyloid plaques in the cortex and hippocampus of Tg2576 mice.
The HS immunoreactivity was eliminated after treatment with Sulf, an extracellular HS endoglucosamine
6-sulfatase, ex vivo. Heparin, a chemical analogue of HS, showed an enhancement of AR aggregation in vitro,
while de-sulfated heparins did not. These results strongly suggested that sulfation modifications in HS might be
important for interaction between HS and AR and could possibly regulate the molecular property of AR. HS
remodeling by Sulf in Alzheimer brains could be one avenue to understand AR accumulation in the extracellular
space.




