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Mechanisms underlying the Rho family GTPase
. -mediated neuronal network formation.
B -
= (45T 5 G2 B Rho family 1= & 2 e [ B 48T B HEHE)
iy &

The Rho family small GTPases are thought to regulate
cytoskeletal organization of various types of cells.
We previously identified Rho-associated protein kinase
.(Rho—kinase) as a specific targét of Rho, and found that
Rho-kinase elevates the phosphorylation level of myosin
light chain (MLC)

of myosin II, thereby regulating the

formation of stress fibers and focal adhesions. Here,
I examined whether Rho-kinase regulates growth cone
morphology and axon guidance via the regulation of
cytoskeletal rearrangements in neuronal cells. I showed
that the expression of constitutively active forms of
Rho-kinase induced neurite retraction of N1E-115 cells,
whereas Ehe expression of dominant negative forms of

Rho-kinase inhibited the lysophosphatidic acid (LPA) -

induced neurite retraction of N1E-115 cells. The
expression of mutant McT18D,S19D (gubstitution of Thr

and Ser to Asp), which is known to lead to the activation
of myosin II when reconstituted with myosin heavy chain
in vitro,

also promoted neurite retraction. I further

identified collapsin response mediator protein-2 (CRMP-2)

which is thought to be essential for collapsin-induced




growth cone collapse as a novel Rho-kinase substrate.
Rho-kinase phosphorylates CRMP-2 at Thr-555 in vitro.
I produced here an antibody recognizes CRMP-2
phosphorylated at Thr-555. By use of this antibody,
I found that CRMP-2 is phosphorylated by Rho-kinase
downstream of Rho in vivo. These results raised the
possibility that Rho-kinase regulates the morphology
of growth cone and axon guidance by phosphorylating

MLC and CRMP-2.
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