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Nectins are Ca®-independent Ig-like cell-cell adhesion molecules which
form adherens junctions (AJs) cooperatively with cadherins. Nectins first form
cell-cell contacts and recruit cadherins to the nectin-based cell-cell contact sites,
causing the formation of AJs. Moreover, nectins activate Rho family small G
proteins, Cdc42 and Rac. Cde42 induces the formation of filopodia and
increases the number of cell-cell contact sites at the initial stage of the formation
of AJs, whereas Rac induces the formation of lamellipodia thét efficiently expand
the cell-cell adhesion between filopodia, acting like ai"zipper". Thus, Cdc42
and Rac activated by nectins are likely to play important roles in the formation of
cell-cell junctions. Another small G protein, Rap1, which is the closest relative
of Ras, is reported to be involved in many cell functions, including integrin-
mediated cell adhesion, exocytosis, neurite outgrowth, and synaptic plasticity.
It still remains, however, largely unknown how Rap1 is activated and regulated
by nectins in the formation of AJs. | have recently demonstrated that c-Src is
recruited and activated by nectins at the nectin-based celi-cell contact sites, and
that ¢c-Src activated in this way then induces the activation of Cdc42 through
FRG, a Cdc42-GDP/GTP exchange factor (GE‘I':). Along this line, | show here
that Rap1 is additionally involved in the nectin-induced, c-Src- and FRG-
mediated activation of Cdc42 and formation of AJs.

| first found by overexpression of Rap1GAP, which inactivates Rap1, that
Rap1 was involved in the nectin-induced activation of Cdc42 and Rac,’ and the
subsequent formation of filopodia and lamellipodia, respectively, in both
fibroblasts and epithelial cells. Rap1 functioned upstream of Cdc42 and Rac
and downstream of c-Src, although the activation of Rap1 alone was not

sufficient for and the activation of both ¢-Src and Rap1 was required for the

nectin-induced activation of Cdc42 and Rac and formation of filopodia and
lamellipodia, respectively. Nectins recruited Rap1 to the nectin-based cell-cell
contact sites and locally activated it there.through c-Src.  To further explore the
mechanisms by which Rap1 was activated by nectins through c-Src, 1 focused
on the signaling molecules of the Crk-C3G complex. Crk is the adaptor protein
phosphorylated by c-Src, and C3G is a Rap1-GEF activated through Crk. |
found that the complex indeed activated Rap1 and was involved in the nectin-
induced activation of Cdc42 and Rac. Because FRG is activated by nectins
through ¢-Sre as described above, | examined how Rap1 is related to activate
FRG. |Intriguingly, the activation of Rap1 alone was insufficient for, and the
activation of both ¢-Src and Rapi was necessary for the neclin-induced
activation of FRG. However, Rap1 was not necessary for the recruitment of
FRG to the nectin-based cell-cell adhesion sites and did not affect the c-Src-
médiated tyrosine phosphorylation of FRG. Finally, | confirmed that Rap1 was
actually important for fhe nectin-induced formation of the E-cadherin-based AJs
in the epithelial cells.

These resullts indicate the following mechanism of the activation of Cdc42
by nectins. Nectins first recruit and activate c-Src at the nectin-based cell-cell
contact sites. c¢-Src activated in this way recruits and phosphorylates FRG
there on one hand, although it does not activate FRG. On the other hand, ¢-Src
induces the activation of Rap1 through the Crk-C3G complex. Rap1 activated
in this way then induces the activation of tyrosine-phosphorylated FRG, which
activates Cdc42. Thus, Rap1 activated by nectins through the ¢c-Src-Crk-C3G
signaling plays crucial roles in the nectin-induced activation of Cdc42 and

formation of Ads.
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