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Cell surface receptors are activated by interacting with their specific ligands, including
hormones, neurotransmitters, and cytokines. In addition to the ligands, activity of many
receptors is regulated by their specific transmembrane proteins, which are called co-receptors or
accessory receptors. Of these co-receptors, some of them cizs-interact with the receptors on the
same cell membrane. Integrins are one of the co-receptors modulating the activity of
cisinteracting receptors. Moreover, several cell adhesion molecules (CAMs) play multiple roles
as cis-interacting co-receptors, and the cissinteractions of CAMs with cell surface receptors are
generally important for their proper localization, activation, and signaling.
It has previously been shown that nectins and nectin-like molecules (Necls) cis-interact with cell
surface membrane receptors and integrins and regulate their activation and signaling. Nectins
comprise a family with four members (nectin-1, nectin-2, nectin-3, and nectin-4), whereas Necls
comprise a family with five members (Necl-1, Necl-2, Necl-3, Necl-4, and Necl-5). Among them,
nectin-1 cis-interacts with the FGF receptor and integrin avf3; nectin-3 cisinteracts with the
PDGF receptor and integrin avf3; nectin-4 interacts with the prolactin receptor; and Necl-5
cisinteracts with the PDGF receptor, the VEGF receptor, and integrin av3. These nectins and
Necl-5, which are known to be up-regulated in several types of cancers, show a stimulatory effect
on these receptors and the integrin. In contrast, Necl-2 and Necl-4, which are known to be
down-regulated in several types of cancers, show an inhibitory effect on some receptors and
integrins. For instance, Necl-2 cisiinteracts with ErbB3, ErbB4, and integrin a6p4, and Necl-4
cisinteracts with ErbB3 and integrin a6p4. By cisinteracting with these membrane receptors
and integrins, nectins and Necls play important roles not only in cell adhesion, but also in many
other cell functions, such as cell polarization, morphogenesis, movement, proliferation,
differentiation, and survival. These findings have provided us with a new strategy for the
development of novel therapeutic agents to treat cancer by controlling the interactions between
the nectin family proteins and growth factor receptors/integrins.
We previously showed that nectin-4 cis-interacts with the prolactin receptor through the
extracellular region and stimulates the prolactin-induced prolactin receptor activation and
signaling. However, it remained unknown how this interaction regulates these stimulatory
effects. In this physical year, we found that the cis-interaction of the extracellular region of
nectin-4 with the prolactin receptor was not sufficient for eliciting these effects and that the
cytoplasmic region of nectin-4 was also required for this interaction. The cytoplasmic region of
nectin-4 directly interacted with suppressor of cytokine signaling 1 (SOCS1) and inhibited the
interaction of SOCS1 with JAK2, eventually resulting in the increased phosphorylation of
STAT5a. The third Ig-like domain of nectin-4 and the second fibronectin type III domain of the
prolactin receptor were involved in this cisiinteraction, and both the extracellular and
transmembrane regions of nectin-4 and the prolactin receptor were required for this direct
interaction. These results indicate that nectin-4 serves as a stimulatory co-receptor for the
prolactin receptor by regulating the feedback inhibition of SOCS1 in the JAK2-STAT5a signaling
pathway.
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