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This issue of Cell Adhesion & Migration focuses on the molecular 
mechanisms by which cell-cell interactions in the tumor micro-
environment lead to phenotypic changes that result in cancer 
progression including alterations in cell lineage, migration, inva-
sion and metastasis. Tumors are heterotypic collections of many 
cell types including cancer stem cells, progeny tumor cells, stro-
mal cells, and inflammatory cells all of which can communicate 
with one another via adhesive cell-cell contacts within the tumor 
microenvironment. Cancer stem cells interact with other cells in 
the tumor microenvironment to generate signals via cell adhesion 
molecules (CAMs) that control both cell survival and lineage. 
For example, cancer stem cells generate progeny tumor cells with 
different repertoires of cell-cell adhesion molecules allowing for 
distinct cell-cell interactions. In some cases this results in the gen-
eration of progeny tumor cells that are highly migratory, partly 
due to the specific array of cell-cell CAMs that they express. In 
addition, epithelial to mesenchymal transition (EMT), which 
occurs as some cells become tumorigenic, takes place in response 
to changes in adhesion molecule expression and stability. EMT 
is proposed to promote a migratory switch in previously adher-
ent epithelial cells to generate motile and invasive mesenchymal-
like tumor cells. Finally, changes in cell-cell CAM function also 
lead to a mesenchymal to epithelial (MET) lineage conversion 
in which a migratory cell switches to an adherent cell capable 
of colonizing metastases via cell-cell interactions. Together, cell-
cell CAMs regulate the ability of a multiplicity of cell types to 
establish the unique niche called the tumor microenvironment to 
promote cancer progression. 

The cancer stem cell is at the center of the current “origin of 
cancer” debate as it is hypothesized to be the primary progeni-
tor of both the bulk tumor population and the metastatic cells. 
Cancer stem cells exist in vascular niches that are rich in hetero-
typic cellular interactions, primarily mediated by cell-cell CAMs. 
Dr Lathia and colleagues review the role of cell-cell CAMs in 
cancer stem cell function and interaction with other cells within 
the tumor microenvironment.1

Contacts between the heterotypic cell types can be mediated 
by both homophilic cell-cell CAMs, which bind the same pro-
teins on two cell surfaces, or heterophillic CAMs, which bind 
different adhesion molecules. Classical cadherins and members 
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of the immunoglobulin (Ig) superfamily of CAMs, including 
some members of the receptor protein tyrosine phosphatase 
(RPTP) family, are examples of homophilic CAMs important 
in mediating cell-cell adhesion. Cancer is often associated with 
aberrant tyrosine phosphorylation due to alterations in tyrosine 
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kinases and phosphatases. The review by Dr Bouyain and col-
leagues summarizes recent structural studies that demonstrate 
how changes in adhesivity of RPTPs, achieved by somatic muta-
tions and/or alteration in expression, is associated with cancer 
progression.2

Classical cadherins are also homophilic CAMs that promote 
adhesion by interacting with catenin signaling proteins and actin 
in cellular structures known as adherens junctions. The review by 
Dr Andl and colleagues discusses novel mechanisms of regulation 
of E-cadherin at the cell surface, including transcriptional regu-
lation and regulation of E-cadherin endocytosis.3 In addition, Dr 
Andl and colleagues discuss the role of N-cadherin expression 
and extracellular matrix adhesion in regulating EMT and collec-
tive tumor cell migration.

L1CAM regulates cell adhesion by both homophilic and het-
erophilic binding. While L1CAM homophilic binding promotes 
stable cell-cell adhesion, proteolysis and shedding of the L1CAM 
extracellular domain (ECD) by metalloproteases in the tumor 

microenvironment destabilizes adhesion. The shed ECD of 
L1CAM can mediate novel functions when no longer membrane 
bound. For example, cleaved L1CAM-ECD promotes migra-
tion by binding integrins on cancer cells. In addition, L1CAM 
can interact heterophilically with integrin receptors to activate 
signaling pathways to promote EMT, migration and metasta-
sis. Dr Altevogt and colleagues review the function of L1CAM 
cleavage and L1CAM-integrin binding in migration and cancer 
progression.4

The reviews in this special focus highlight how many cell-
cell CAMs can be (dis)regulated to promote cancer cell migra-
tion and metastatic dissemination. The complexity of the tumor 
microenvironment and all its cell-cell interactions makes treat-
ment of cancer very difficult. The insights gathered in this issue 
emphasize that targeting both the extracellular and cytoplasmic 
domains of cell-cell CAMs may be important clinically as diag-
nostic tools and as novel therapeutic targets to combat cancer 
progression and metastasis.
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