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Fig.1 Integrin family and their related signaling

A: integrin family and related diseases. In vertebrates, 18 different o subunits and 8 different 3 subunits form at least 24 heterodimers. They recognize
distinct but overlapping ligands. Half of the o subunits contain I domain (asterisks); B: integirn-mediated signal transduction. Integrin could transmit
signals bidirectionally across the plasma membrane. On one hand, binding of particular proteins (for example, talin, paxillin) to integrin cytoplasmic do-
mains induces conformational changes that activate integrin ligand binding (inside-out signaling). On the other hand, ligand binding triggers the propa-
gation of extracellular conformational changes across the plasma membrane to the cytoplasmic domains and activates intracellular signaling (outside-in

signaling), such as FAK phosphorylation and cytoskeleton rearrangement.
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Fig.2 Integrin architecture and conformational rearrangement associated with affinity change

A: organization of domains within the primary structure. Some o subunits contain an I domain inserted in the position denoted by the broken lines. Red and

cyan asterisks denote Ca*" and Mg binding sites, respectively. Open asterisk denotes the Ca*" binding site in the forth repeat of some ¢, subunit B-propeller

domain; B, C: conformational rearrangement of integrins containing o subunit I domain (B) and without o subunit I domain (C) during activation.
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Fig.3 Structure and conformational rearrangements of integrin o subunit I domain and p subunit I domain

A: superposition of integrin o subunit I domains in low affinity conformation (pdb1JLM, cyan) and high affinity conformation (pdb1IDO, green).
Green and red spheres denote the MIDAS metal ions in low and high affinity conformation, respectively; B: metal ion binding sites in oy subunit I
domain with low affinity conformation (pdb1JLM). The coordination is shown by blue dashed lines; C: metal ion binding sites in ow subunit I domain
with high affinity conformation (pdb1IDO). The coordination is shown by yellow dashed lines; D: superposition of integrin 3 subunit I domains from
ounfs in low affinity conformation (pdb3FCS, cyan) and high affinity conformation (pdb3FCU, yellow). Green and red spheres denote the metal ions in
low- and high-affinity § subunit I domain, respectively; E: metal ion binding sites in § subunit I domain from ounfs in low affinity conformation (pd-
b3FCS); F: metal ion binding sites in B subunit I domain from auwf; in high affinity conformation (pdb3FCU). The linear cluster of § I domain metal
binding sites are shown as SyMBS, MIDAS, and ADMIDAS from left to right, with coordinated metal ions shown as spheres. Ca*>* and Mg ions are
colored in yellow and green, respectively. N and O atoms involved in metal-coordinating side chains or carbonyl backbones are colored in blue and red,
respectively. Polar between O atoms and metal ions is shown by red dashed lines and the cation-rt interaction between the aromatic side chain of Y164
and SyMBS metal ion is shown by blue dashed lines.
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The Mechanism of Integrin Affinity Regulation

You-Dong Pan*, Kun Zhang, Jiao Yue, Jian-Feng Chen*
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nese Academy of Sciences, Shanghai 200031, China)

Abstract

Integrins are a family of /3 heterodimeric cell adhesion molecules that mediate cell-cell, cell-

matrix and cell-pathogen interactions. They transmit signals bidirectionally across the plasma membrane and play

key roles in development, immune responses, leukocyte trafficking, hemostasis, and cancer. The ligand binding

affinity and signaling of integrin are regulated dynamically and precisely by different stimuli, and are associated

with the conformational rearrangement of the integrin molecule. Moreover, the receptor function of integrin is

regulated by different divalent cations. This article mainly focuses on the relationship between integrin function and

its conformation, and the regulation of integrin function by divalent cations.
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