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Integrins are cell surface transmembrane glycoproteins that function as adhesion receptors in cell-ECM interactions
and link matrix proteins to the cytoskeleton. Integrins play an important role in cytoskeleton organization and in the
transduction of intracellular signals, regulating various processes such as proliferation, differentiation, apoptosis, and
cell migration. Although integrin-mediated adhesion is based on the binding of « and £ subunits to a defined peptide se-
quence, the strength of this binding is modulated by various factors including the status of glycosylation of integrin.
Glycosylation reactions are catalyzed by the catalytic action of glycosyltransferases, such as N-acetylglucosaminyltrans-
ferase III, V and «l,6 fucosyltransferase, etc., which catalyze the formation of glycosidic bonds. In this talk we will
briefly overview the N-glycan structures of integrins, such as @341 and 541, and their related functions arising from re-
cent studies, which provide insight into some long-standing questions concerning N-glycosylation functions.
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Fig. 1. N-glycan Processing in the ER and the Golgi Apparatus

Processing begins in the ER with the removal of the glucose from the oligosaccharide initially transferred to the protein. After trimming with a mannosidase in
the ER, the remaining steps occur in the Golgi apparatus, where mannosidase I and glycosyltransferases act sequentially. Finally, the protein carrying a complex
oligosaccharide, as a mature form, is secreted to cell surface or outer of cell.
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Fig. 2. Integrin-mediated Signaling
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The association of integrin and ECM can activate several signaling pathways, and subsequently affect cell shape, migration, proliferation and differentiation. It
has been also reported that integrin synergizes with other cell surface receptors such as receptor protein tyrosine kinases (RPTKs) to activate these signaling path-

ways.
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Fig. 3. Reaction Pathways for GnT-III, GnT-V and Fut8, and Their Biological Functions

The three glycosyltransferases, which are involved in the synthesis of branching N-linked sugar chains in glycoproteins. GnT-III is generally regarded to be a
key glycosyltransferase in the N-glycan biosynthetic pathway, since in vitro the introduction of the bisecting GIcNAc results in the suppression of further processing
and the elongation of N-glycans as the result of catalysis by other glycosyltransferases, which are unable to use the bisected oligosaccharide as a substrate.
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Fig. 4. Overexpression of GnT-III Inhibited Cell Migration
on Fibronectin

Cell migration was determined using the Transwell assay. A: Represent-
ative fields were photographed using a phase-contrast microscope. Ar-
rowheads indicate migrated cells. B: The number of migrated cells was quan-
tified and cell migration was completely blocked by the presence of an anti-a5
neutralizing antibody.
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Possible Mechanisms for the Suppression of Cancer Metastasis by GnT-III

One is an enhancement in cell-cell adhesion by an increase in the stability of E-cadherin on the cell surface and the suppression of the phosphorylation of S-cate-
nin; and the other is the down-regulation of integrin-mediated cell-ECM adhesion. On the other hand, E-cadherin-mediated cell adhesion concomitantly up-regu-

lates GnT-III expression.
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