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In order to elucidate the molecular basis of higher brain
function, it is essential to know how the complicated struc-
tures of brains are formed. Brains are formed in a series
of critical developmental processes, i.e. fertilization, gen-
eration of the neuroectoderm, regional specification of the
neural plate, and arrangement of neural cells in a lami-
nar fashion. The main results obtained in this year are as
follows:

1. Studies on the cellular and molecular mecha-
nisms of neuronal migration and positioning in the
developing brain

We found that Reelin altered the phosphorylation
states of several proteins in cultured cortical neurons us-
ing a 2D-DIGE method. We are now characterizing several
candidates as downstream targets of Reelin signaling.

We identified CRMP-2 as a novel Cdkb substrate in
the embryonic brain. CRMP2 is phosphorylated at mul-
tiple sites in vivo, and Ser522 was identified as Cdk5-
phosphorylation site of CRMP2. We also found that
GSK33 is able to phosphorylate CRMP2 only when
Cdk5 phosphorylates CRMP2 in vitro. This Cdk5-primed
CRMP2 phosphorylation by GSK34 reduced the affinity of
CRMP2 for tubulin. We found an enhanced association be-
tween CRMP2 and tubulin in lysates from a Cdk5-deficient
brain.

2. Studies on the molecular mechanisms of KCI-
induced filopodia formation in growth cones by us-
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ing an antibody gene system

We developed a new screening method for the isola-
tion of antibody genes encoding antibody against target
proteins and isolated recombinant antibody genes against
the C2A domain of Synaptotagmin 1 and 2. We found
that expression of this antibody inhibited depolarization-
induced filopodia formation in growth cones of mouse em-
bryonic DRG neurons. The present study provides the
first evidence for a regulatory role of growth cone vesicles
on depolarization-induced filopodia formation of growth
cones.

3. Characterization of the pleckstrin homology
domains of MRASAL and KIAAO0538

GAP1, one of the Ras GTPase-activating protein fam-
ilies, includes four distinct genes (GAP1™, GAP1™4BP,
MRASAL and KIAA0538). Although the PH domains of
GAP1™ and GAP1'™*BP have been shown to be essential
for membrane targeting via binding of specific phospho-
lipids, little is known about the functions of the PH do-
mains of MRASAL and KIAA0538. Herein, we show that
the PH domain of MRASAL has binding activity towards
PI (4, 5)P2 and PI (3, 4, 5) P3, while the PH domain of
KIAA0538 does not bind these phospholipids due to an
amino acid substitution at position 592 (Leu-592). Muta-
tion of the corresponding position in MRASAL (Arg-to-
Leu substitution at position 591) resulted in loss of the
phospholipid binding activity. MRASAL proteins were
localized at the plasma membrane in NIH3T3 cells. By
contrast, KIAA0538 and MRASAL (R491L) proteins were
present in the cytosol. Our data indicate that the distinct
phosphoinositide binding specificity of the PH domain is
attributable to the distinct subcellular localization of the
GAP1 family.
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