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Fig. 1. The integrin receptors and ECM or their ligands
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A7 7)) 3FDYH v FIEREIC L 5
T, RGD (Arg-Gly-Asp) % & JE RGD 12 KKl &
N%. RGD B4 > 7 27 1) >, RGD EHI % 2k
BAYTFT) T, TOAYTFT) rENT LM
Fa #2713 RGD FeHI % & e G ) 7 F K Chlt < [
ENA., 747047 F > (fibronectin, FN) L+
7% — (abpl) R PRI F Y LET Y —
(avp3) nZos 4712k d 5. —F, IERGD
BlA v 7 7)) i, RGD EHI %k L %2\ (RGD
NTFFCTHESNZW) A7 7)) T, 73
=rbt 7y — (a3p1, abplil) a7 —

Integrin ECM or major ligands
al B1| laminin, collagen
a?2 laminin, collagen, thrombospondin
a3 laminin
a4 fibronectin, VCAM-1
ab fibronectin
a6 laminin
a7 laminin
a8 nephronectin, fibronectin, tenascin
a9 tenascin, VCAM-1
a10 collagen, laminin
all collagen
aV fibronectin, osteopontin

al B2| ICAM-1,2,3
aM ICAM-1, fibronectin, iC3b, factor X
aX ICAM-1, fibronectin, iC3b, factor X

VCAM-1, ICAM, fibrinogen

a Ilb7 B3| fibrinogen
aV fibronectin, vitronectin

ab B4 | laminin
aV B5| vitronectin
aV B 6| vitronectin, fibronectin, latent TGF- 8

a4 7 B7| MAdJCAM-1, fibronectin, VCAM
E-cadherin

B8 | vitronectin, laminin, TGF- B-LAP

A, Integrins are /8 heterodimers. Each subunit has a large extracellular region and a short cytoplasmic tail (except for 4 integrin).

B, Twenty-four integrins and their ligands. Only major ligands are shown.



2 JéH

J2E|

FruLEe7y— (alfl, a2p1%E) NTHH
DIATThHb, £/, a7 LTy —=%
MEBDOA 7 7)) %, afflc) oy KER#%
451 (inserted) FAA vy Z#fHof 77 vk
LTHHEHEIN TS,

Wy X RIIHESE ¥ N DA RS LT
HARGFTHDB. & 230G EOFEHOMERHRIE
— WX 2 FEE B A . Asn-X-Ser/ Thr @ Asn-
NH2 |2 C-N # & T GleNAc % 3# JC A Ui & 3 % BEgH
Y NASATIRESE (Asn ks & RIBESH) & Ser &

Fig. 2. Two major types of protein glycosylation

N-glycans are covalently linked to asparagine (Asn) residue of
proteins, specifically the Asn-X-Ser/Thr motif. In contrast, O-
glycans are attached to a subset of glycosidically linked hydroxyl
groups of the amino acids serine (Ser) and threonine (Thr).

Fig. 3. Integrin-mediated intracellular signalings
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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 pathways.
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Fig. 4. Effects of sugar remodeling by the action of glycosyltransferase GnT-1I and GnT-V

The remodeled N-glycans regulate cell adhesion and migration. Enhanced expression of GnT-V in epithelial cells results in a loss of cell-cell
adhesion, increasing integrin-mediated cell migration. In contrast, overexpression of GnT-II strengthens cell-cell interaction, and down
regulates integrin-mediated cell migration, which may contribute to suppression cancer metastasis. The 31,6 GlcNAc branching is
preferentially modified by polylactosamine and other sugar motifs such as sialyl Lewis X, which also contribute to promotion of cancer
metastasis. It is worth mentioning that GnT-II could be proposed as an antagonistic of GnT-V | since GnT-V cannot utilize the bisected

oligosaccharide as a substrate.
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Fig. 5. Important N-glycosylation sites on the SB-propeller domain of integrin @5 subunit

A, Schematic illustration of Potential sites for N-glycosylation on integrin a5 subunit containing a green fluorescence protein (GFP) tag.
The crosses represent the unglycosylation of each N-glycan site by site-directed mutagenesis, Asn to GIn. The S3,4,5 means that the removal
of all sites other than indicated sites Asn297/Asn307/Asn316 of @b subunit. B, The abilities of cell spreading and actin cytoskeletal formation
on FN of the $3,4,5 mutant were comparable to wild-type (WT). The a5 subunit deficient-CHO-B2 cells expressing GFP tag only, do not

spread on FN-coated dishes.
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