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X-ray structural studies of the radixin FERM domain:
The interactions with membranes and adhesion proteins.
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Radixin is a member of ERM (ezrin/radixin/moesin) proteins, which play a role
in formation of the membrane-associated cytoskeleton by linking actin filaments
and adhesion proteins. The N-terminal FERM domain of ERM proteins is
responsible for binding to the cytosolic parts of integral-membrane adhesion
proteins such as ICAMs, while the C-terminal tail domain binds F-actin through
the last 34 residues. In the cytosol, the FERM domain binds the C-terminal tail
domain mutually to mask the binding sites for other binding partners. This
masked molecule becomes activated by binding to phospholipids such as
phosphatidylinositol 4,5-bisphosphate (PIP2) in the membranes. To investigate
the membrane targeting function of the FERM domain, we have determined the
x-ray crystal structures of the mouse radixin FERM domain, and its complexes
with inositol-(1,4,5)-trisphosphate (IP3), which is a head group of PIP2, and with
the ICAM-2 cytosolic tail.

The crystal structures have revealed that the FERM domain consists of
three subdomains (A, B and C) featuring a ubiquitin-like, a four-helix bundle,
and a phosphotyrosine-binding (PTB)-like folds, respectively. These subdomains
are organized by inter-domain interactions to form characteristic grooves and
clefts. IP3 binds a basic cleft that is distinct from those of pleckstrin homology
(PH) domains and is located at a positively charged flat molecular surface,
suggesting an electrostatic mechanism of plasma membrane targeting. Based on
the structural changes associated with IP3 binding, a possible unmasking

mechanism of ERM proteins by PIP2 has been proposed.




The X-ray crystal structure of the FERM domain bound to the ICAM-2
cytosolic tail, has shown that the ICAM-2 peptide binds the PTB-like subdomain

C by forming an intermolecular anti-parallel B-sheet. In addition, the ICAM-2 tail

also forms salt bridges and/or hydrogen bonds involving several polar side
chains. These interacting residues are important for specific interaction between
them and contribute to nanomolar-order high affinity, which was measured using
the surface plasmon resonance (SPR). The binding mode of the ICAM-2 tail is
reminiscent of those of phosphotyrosine-containing peptides bound to PTB
domains, however, the binding specificity of the ICAM-2 tail is distinct from
those of the PTB-binding peptides. Based on these structures of FERM/IP3 and
FERM/ICAM-2 complexes, we propose the general mechanism of membrane

association of ERM proteins through its FERM domain.
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