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in the formation of filopodia through phosphorylation of ERM proteins.
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The Rho family GTPases including Cdc42, Rac, and Rho regulate cytoskeletal reorganization
associated with cell morphology and polarity. Cdc42 is involved in the filopodia formation,
however, it remains to be clarified how Cdc42 regulates filopodia formation. To address this issue,
I attempted to identify putative effectors for Cdc42. I purified one of Cdc42-associated proteins
with a molecular mass of about 180 kDa (p180) from bovine brain cytosol and identified p180 as
Myotonic dystrophy kinase-related Cdc42-binding kinase 3 (MRCK ). MRCKs (MRCK « and
/3 ) have been identified as an effector of Cdc42, and shows a sequence similarity with Rho-kinase,
which is an effector of Rho, within the kinase domain. Here, I found that MRCK B
phosphorylated the substrates of Rho-kinase, such as moesin, myosin light chain (MLC),
myosin-binding subunit (MBS), and adducin at the same sites phosphorylated by Rho-kinase, in
cell-free system. Among these substrates, moesin is thought to be involved in the formation of
filopodia. It has been shown that the phosphorylation of moesin at Thr-558 modulates its
functions. Moesin is member of ERM (ezrin, radixin, and moesin) proteins and functions as a
membrane-cytoskeletal linker. In NIH 3T3 cells, expression of constitutively active form of Cdc42
(Cdc42V12) induced not only filopodia formation but also accumulation of Thr-558 phosphorylated
moesin at the tip of filopodia. Coexpression of the dominant negative form of MRCK « inhibited
the filopodia formation and accumulation of Thr-558 phosphorylated moesin at filopodia.
Furthermore, the expression of moesin mutant with Asp substituted for Thr-558 increased the
number of filopodia induced by Cdc42V12. These results suggest that phosphorylation of moesin
is involved in the formation of filopodia, and MRCKs are candidate for the kinase that

phosphorylates moesin at filopodia.
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