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Cell migration is a crucial event not only during development, but also for homeostasis
such as wound repair and immune responses. To regulate the balance between the factors that
positively and negatively regulate migration is critical for the proper development and the
maintenance of homeostasis. Despite increasing evidence of the positive regulation by the G
protein-coupled receptors (GPCRs), missing is the link between the negative receptors and their
intracellular signaling mechanisms.

First, I show that the adaptor protein, Nckl, but not Grb2 or CrkIl, mediates the inhibition
of cell migration induced by the endothelin-1 (ET-1) and endothelin type A (ETA) receptor. The
small interference RNA and dominant negative mutants of Nckl attenuated the ET-1-induced
inhibition. Although overexpression of wild-type Nck1 was detected in the cytosol and did not
affect cell migration, expression of the myristoylation signal sequence-conjugated Nckl was in
the membrane and induced activation of Cdc42 and c-Jun N-terminal kinase (JNK), inhibiting
cell migration. Taken together, these results indicate that the ET-1/ETA receptor transduces the
signal of inhibition of cell migration through Cdc42-dependent JNK activation by using Nck1.
Next, I show that KIAAO793, containing substantial sequence homology with the catalytic Dbl
homology (DH) domain of the faciogenital dysplasia gene product (FGD1), is a specific GEF
for Cdc42. 1, therefore, tentatively named it FRG (FGD1-related Cdc42-GEF). Src kinase
directly phosphorylated and activated FRG, as Vav family GEFs. Additionally, FRG was
involved in the signaling pathway from the ETA receptor to JNK, resulting in the inhibition of
cell migration. Together, these results demonstrate that FRG is a member of Cdc42-GEF and
plays a key role in the signaling pathway downstream of GPCRs.

It is noteworthy to examine whether FRG is a binding partner with the SH3 domain of
Nckl in the ET-1/ETA receptor-signaling pathway. A challenge for the future will aid into
defining the roles of Nckl in regulatiﬁg the potential for crosstalks among the various signaling
pathways, involving FRG in the control of cell migration. Such studies should promote our
understanding of the GPCR-regulated mechanism of the early process of development as well as

oncogenesis.
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