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Reduced mobility of E-cadherin is
necessary for efficient junction formation

Kabir H. Biswas

Research Fellow, Mechanobiology Institute, Singapore

E-cadherin mediated cell-cell junctions play an important role in the development and maintenance
of tissue structure in multi-cellular organisms. Cooperative trans- and cis-interactions between the
extracellular domains of E-cadherin are thought to give rise to the assembly of macromolecular
structures. However, the location of these structures in the lateral membrane of adjoining cells does
not readily allow detailed microscopic interrogation of the assembly process. Using artificially created
membranes functionalized with the extracellular domain of E-cadherin (E-cad-ECD), we show that the
assembly of E-cadherin-based adhesion in cells is fundamentally dependent on the reduced lateral
fluidity of the membrane. Fluorescence Recovery After Photobleaching (FRAP), Fluorescence
Correlation Spectroscopy (FCS) and Photon Counting Histogram (PCH) analyses showed that bilayer-
bound E-cadherin molecules are mobile and present as a single oligomeric species. Human epithelial
(MKN-28) cells seeded on the E-cadherin functionalized bilayers showed an enrichment of E-cadherin
on the bilayer with time, indicating the formation of a hybrid E-cadherin-mediated junction. However,
the number of cells forming an E-cadherin junction on fluid bilayers was low. In contrast, cells readily
formed E-cadherin adhesions on partially fluid bilayers. Immunofluorescence staining of the adhering
cells confirmed that the junctions formed on bilayers resemble adherens junctions in their
composition, and phalloidin staining revealed remodeling of cell cortices. Thus, the supported lipid
bilayer platform developed here uncovered the importance of reduced lateral mobility of E-cadherin
for cell adhesion formation and will be useful in the future for studying other aspects of the process.
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