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Integrins(24)
Cell’Adhesion Receptors:
a (18)-B (8) heterodimers |
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Integrin clustering and signal transduction
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Currently marketed GPIlla/lllb antagonists:
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Most of integrins are expressed on cell
surface In inactive or low affinity/avidity state

How is integrin activated at the molecular level?

Platelet Integrin alleB



Hypothesis:

The o/ cytoplasmic tails of a latent integrin receptor form a “clasp® by
interacting with each other in order to maintain the receptor in its inactive state.
Binding of activators, such as cytoskeletal protein talin, to the cytoplasmic tails
complex opens this “clasp”, disrupt the interaction, thus initiating an inside-out
conformational signaling for the receptor activation.
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Modular Representation of Integrins
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B-propeller
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Membrane-mediated change of the cytoplasmic
. face during integrin activation -
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I Vinogradova et al., Cell, 2002

Vinogradova et al., PNAS, 2004




. A model for integrin inside-out Trans-
. -~ Membranesignaling .

I. Extra-cellular Membrane Lau et al., EMBO, 2009
[I. Hydrophobic Membrane Core
[1I. Intra-cellular Membrane Yang et aI., PNAS, 2009

- Inhibitory Ligand
© Activation Ligand (e.g. Talin F3) (Wegener et al., Cell, 2007)



CryoEM model of inactive integrin o,

Adair and Yeager, 2002, PNAS



A model for integrin inside-out
activation and clustering

Unclasping evidence and activation by Talin: NMR, EM, Mutational,
RNA knockdown, FRET (in vivo)

outside-in
signaling?
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Suggested model for integrin-
~skelemin interaction -
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Exploring the phosphorylation of b; CT
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Role of tyrosine ‘phosphory‘lation IN Integrin outside-in

A s, @ Gradient B3NP M40
@ 220 nm _ T ’\mAU
20,0 @ 280nm o
: S 100
e
i
20.0 /_, B3MP 60
10.0
— ~—_ =120
ool I —— - B
60 100 140 mL
B — et 0 o © C o
15N 15N
® a® pAm ° e © ppm
o i+
o o
115 115
go © se
«3 »
& T?SBB & ©1762 = ° °
&
& og 120 @ © “Svy7a7 120
oo © YV Cos o
&@ ? © :@5: o
9 -
® 6%()?% P o °.202 s &£
E749° & & E749”° Sp &>
gl a0 K748 . B3NP —p Ss " k748
Y759 759
o . p3MP 125 i o [ ] B3(Y759-F)NP 455
92 A750 LSA750 @ B3(Y759-F)MP
1H ppm 8.0 7.5 1H ppm 8.0 ' 75

0.8
D @ B3NPMP

0.6

Delta(ppm)
=}
B

o
N
|

0
SR SEE VP PR P S PP P P P IR CIP L

Residues



Structures of ;NP and ;MP
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Tyrosine phosphorylation and SHC pTB
binding in “outside-in” integrin signaling -
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Shc isoforms and signaling
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PhosphoTyrosine Binding (PTB) domain
- Exhibit a conserved structural fold similar to pleckstrin =~
homology (PH) domain
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IR .
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SHC pTB in “outside-in” integrin signaling
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Integrin B; Interaction with Shc-PTB
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Interaction between Shc-PTB and
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VEGFR/ Integrin interaction

Integrin
Cross Actlvatlo VEGF
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0 Activated a,,3; interacts with
VEGFR2

0 VEGFR2 activation induces B3
integrin tyrosine phosphorylation

Q Integrin tyrosine phosphorylation is
crucial for VEGF induced tyrosine
phosphorylation of VEGFR2

0 Thus, complex formation between
VEGFR2 and a,/B5 is a crucial eventin

regulation of angiogenesis
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