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Met Receptor Subcellular Localization
Depends on E-Cadherin Function
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Overexpression of the HGF (hepatocyte growth factor) receptor Met is correlated with metastasis and
poor outcome in cancer. Upon HGF binding, Met mediates multiple cellular processes, including
mitogenesis, motility, and morphogenesis[1].

Met and HGF likely play a key role in regulating many aspects of embryonic development, including
epithelial-mesenchymal transition[2], migration of muscle cells[3], and kidney and mammary gland
formation[4,5]. Met signaling also facilitates wound healing and tissue regeneration[6]. Met oncogenic
activation was shown to play a significant role in promoting tumor cell invasion and metastasis[7]. In
vitro, activation of Met by HGF induces disassembly of the cell-cell contacts, followed by cell
migration[8]. E-cadherin is the central protein of adhesion complexes in epithelial cells. E-cadherin is a
transmembrane protein whose cytoplasmic domains interact with catenins to connect to the
cytoskeleton[9]. However, the mechanism involved in down-regulation of E-cadherin function by Met is
poorly understood. One important question that has not been resolved is whether E-cadherin and Met
have physically interacted at the plasma membrane.

There are only a few data suggesting that Met might tightly interact with the E-cadherin—dependent
adhesion complex. Met has been shown to be selectively localized at the basolateral area of polarized
epithelial cells in vivo[10]. Also, Met and E-cadherin were found colocalized on the membrane of human
carcinoma cells in vitro[11,12]. Moreover, in MDCK cells, both proteins were colocalized at the cell-cell
adhesion site and underwent coendocytosis upon HGF stimulation[13]. We have now shown that Met is
tightly associated with E-cadherin at the site of cell-cell contacts[14]. It appears that the interaction of
Met and E-cadherin occurs by direct binding in their extracellular domains as part of the process of
maturation of adhesive junctions. The cadherin-mediated cell adhesion divided the plasma membrane into
apical and basolateral domains that have different protein compositions[15]. Recently, new data
concerning the dynamics of plasma membrane proteins in epithelial cells were published. It was
demonstrated that proteins that are normally localized at the plasma membrane in polarized epithelial
cells distributed to intacellular compartments when cell polarity is lost or not yet established because of
redirection of plasma membrane transport pathways into intracellular vesicles[16,17]. Interestingly, such
membrane markers like E-cadherin, B-catenin, occludin, JAM-1, Na/K-ATPase, and syntaxins were
accumulated in the unique intracellular storage compartment upon destruction of cell-cell adhesion[18].
Our work demonstrated that E-cadherin—negative BT-549 cells delivered Met to an intracellular location.
However, forced expression of E-cadherin restored cell-cell contacts and recruited Met to the membrane.
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On the basis of these observations, we speculate that Met sorted to the basolateral domain in polarized
cells.

Previous reports also showed that E-cadherin formed ligand-independent complexes with epidermal
growth factor receptor (EGFR); this interaction required the extracellular domain of E-cadherin[19,20].
Other classical cadherins, N-cadherin and VE-cadherin, are also implicated in regulation of receptor
tyrosine kinases (RTKs), FGFR-1, and VEGFR2, respectively[21,22]. Phosphatases have also been
localized to the adhesive complex and, in some cases, have been shown to interact with cadherins[22].
Furthermore, DEP-1 and LAR protein-tyrosine phosphatase play a role in inactivation of Met through
their physical interaction, which specifically occurs upon confluent condition[23,24]. It may be that the
RTK-cadherin interaction allows tightly regulated maintenance of the dephosphorylated state of receptors
until the ligand is present. In addition, there are publications documenting that, in polarized epithelial
cells, the signaling pathways initiated by EGFR differ at the apical and basolateral cell membrane
domain[25,26] Taken together, these results indicate a dynamic relationship between RTKs and E-
cadherin that regulates the function of both molecules.

Our studies provided some insight into the mechanism of Met and E-cadherin interaction; we have
shown that these proteins could interact extracellularly on the cell membrane[14]. To better understand
the relationship between E-cadherin and Met, we assessed Met localization in cells that form mature E-
cadherin—dependent adhesion HT-29 and cells that have lost E-cadherin expression BT-549. Our data
show that Met and E-cadherin colocalize at the site of cell-cell contacts and are cross-linkable by their
extracellular domains in polarized HT-29 cells. In E-cadherin—negative BT-549 cells, Met is localized in
the cytoplasm. However, upon transfection of BT-549 cells with cadherin, Met is recruited to the
membrane. We suggested that the direct external interaction is important in presentation of Met or
stabilization of Met on the membrane. Furthermore, its proximity to E-cadherin may be critical for proper
localization such that activation can trigger events that result in dissolution of adhesion.

An increasing amount of experimental evidences imply a higher-order level of regulation of RTK
signaling in polarized epithelial cells based on the spatial compartmentalization of receptors. Bussolino et
al. proposed the concept “of dynamic signaling membrane modules...where different molecules interact
to make a function possible”[27]. It seems, that E-cadherin—dependent adhesion sites may serve as a
micromodule for the accumulation of different signaling proteins, such as RTKSs, B-catenin, phosphotase,
and others. If this is true, further studies are required to establish how the formation and dissolution of the
“signaling module” is regulated.
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