
The 2.8 The 2.8 ÅÅ crystal crystal 
structure of visual structure of visual 

arrestinarrestin : a model for : a model for 
arrestinarrestin’’s regulations regulation

Hirsch JA etc.
Cell 97:257-269 (1999)

Presented by Liang



chain A-alpha, BLUE;
chain B-beta, CYAN;
chain C-alpha, GREEN;
chain D-beta, YELLOW.

Active state:
monomer;

Inactive state:
heterodimer;

High concentration:
tetramer.
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ArrestinArrestin: desensitize GPCR*p: desensitize GPCR*p

The binding of an arrestin to the phosphorylated receptor 
prevents the receptor from binding to its G protein and 
can direct its endocytosis.

The GPCR is activated 
and phosphorylated.



Structure of Structure of arrestinarrestin--alphaalpha
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Topology of Topology of arrestinarrestin

C tail

N domain

C domain

s: strand;
h: alpha-helix;
h*: 310 helix;
h**: helical 
conformation.

a four-stranded beta 
sheet packed against 

a three-stranded 
beta sheet



C tail: restrain C tail: restrain arrestinarrestin inactiveinactive
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Critical residues are conservedCritical residues are conserved
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Plasticity of ArrestinPlasticity of Arrestin

A, helical conformation 
of residues 155-165;

B, strand-turn-strand 
conformation;

C, dimer interface 
between alpha and 
beta (residues 68-
79);

D, interface between 
alpha and beta
(residues 337-347);

E, dimer interface 
between alpha and 
beta.

conformer alpha

conformer beta



A.
residues 155-165

arresin-alpha: 
helix

arresin-beta: 
strand-turn-strand



C.
interface between alpha and beta



D.
interface between alpha and beta



Polar core: energetic unPolar core: energetic un--favorfavor

C tail 
covers 

polar core



Electrostatic Potential
of arrestin
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• charged side chains are buried;
• forming charge-charge interaction to keep neutrality;

C ta
il



?



Cleavage C tail actives Cleavage C tail actives arrestinarrestin
C domain

N domain
C tail



C tail
Leu-172



Model for Model for arrestinarrestin’’ss activationactivation

• C tail & balanced polar core maintains 

basal state of arrestin

• Rho*p destabilize polar core

• Arrestin rearranges into active state

• Form arrestin-receptor complex
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