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Types of cell-surface HSPGs. (A) The transmembrane HSPGSs of which protein core composes of ectodomain, transmembrane domain and
cytoplasmic doamin. HS chains are atiached at N-terminus of ectodomain and consist of tetrasaccharide linker and repeating disaccharide
unit, which is glucuronic acid (GIcA) and N-acetylglucosamine (GIcNAc). Oligosaccharide is also attached to protein core in ectodomain.

HSPGs pass through cell membrane via transmembrane domain. Cyfoplasmic domain contains C1, V, and C2 region at C-terminus in
cytoplasm. (B) GPI (glycosylphosphatidylinositol)-anchored HSPGs which compose of protein core with globular domain at N-terminus and
HS attachment sites, which HS composition and arrangement are the same as those in transmembrane domain, and GP/-anchor is linked fo
cell membrane in ljpid raft that is an accumulation of cholesterol and glycosphingoljpid domain. (Modified from Belfing, 2003and Mayor,

2004%)
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Fig. 2 /Initiation and polymerization of HS chain. For more detaill please see text. Xyl = xylose, Gal = galactose, GIcA = glucuronic acid, GlcNAc = N-

acetyl glucosamine, Xyl-Tl = xylosyltransferase I,

Gal-Tl = galactosyltranferase I,

Gal-Tll = galactosyltransferase I, GIcA-TI =

glucuronosyliransferase I, EXTL3 = exostosin-like 3, EXT1 = exostosin 1, EXT2 = exostosin 2. (Modified from Duncan, 20071%)
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Abstract

Heparan sulfate proteoglycans (HSPGs) are common proteoglycans synthesized
by virtually all cells in invertebrates and vertebrates. HSPGs play important roles in various
cell activities such as cell-cell and cell-matrix interaction, cell proliferation, cell migration,
and pathological processes. There are extensive studies on HSPGs in various aspects
such as structure, metabolism and biological functions. HSPGs are classified into two
major types; extracellular matrix HSPGs (perlecan, agrin, etc.) and cell-surface HSPGs
(syndecan and glypican, etc.). This article focuses on the cell-surface HSPGs only. Cell-
surface HSPGs can be classified by the type of linkages of their protein core to cellular
membrane. There are two types of cell-surface HSPGs; transmembrane HSPGs and
glycosylphosphatidylinositol-anchored HSPGs. They are differences in their biosynthesis,
degradation, and biological function. Study of cell-surface HSPGs can be useful to develop
treatment of diseases as well as specific markers for differential diagnosis and monitoring
tools for many diseases.
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