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Cell junctions & cytoskeleton
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Due to its close association with the cytoplasmic surface of the plasma 
membrane, the membrane - skeleton meshwork directly influences the 
functions of the plasma membrane. As a consequence of the membrane –
skeleton meshwork, the plasma membrane is effectively partitioned into 
mesoscale domains, or compartments, with sizes varying between 30 and 
250 nm.
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In the plasma membrane, there are three types of major mesoscale domains 
( meso domains):

(1) membrane compartments delineated by the actin-based membrane 
skeleton;

(2) raft domains, where specific proteins, glycosphingolipids, and cholesterol 
are concentrated; 

(3) the protein oligomer domains.



Cell junctions
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Classification of cell junctions
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Usually cadherin and integrin

Involves claudin

Composed by connexin and innexin



Classification of anchoring junctions
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Classification of cadherins
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Cadherins are present in animals.

They depend on Ca2+.

EDTA forms a complex with calcium ions.

Trypsin cleaves the extracellular part of this protein.

There are more than 180 cadherins described in humans.

Important cell-cell anchoring point.



Cadherin types
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Classification of cadherins
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Cadherin-cadherin interactions
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Cadherin for cell junction
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DesmosomesAdherens junctions



Sellectins
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They interact with carbohydrates from the other cell membrane and
are also calcium dependent.



Immunoglobulins for cell adhesion
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These Ig-like do not present immune
defense activity.

They are calcium independent
proteins.

Intercellular cell adhesion molecules
(ICAM), vascular (VCAM) and neural 
(NCAM) compose the set of Ig.



Tight junctions
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Claudins are the most important
proteins for this junctions.

There are 24 claudins described
in the human.

Occludin and Tricellulin are also
found.



Tight junctions
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Cell junction and polarization
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Epithelial polarity
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Planar cell polarity
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Passage gateways – gap junctions
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The basal lamina
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40-120 nm thick

Important for many cellular processes, including replication, survival, 
differentiation and migration.



Extracellular Cell Matrix (ECM)
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Laminin-1



Basal lamina model
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Cell-matrix contacts - Integrins
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These are them most important adhesion proteins for cell-matrix
contacts.

At least 24 different types of integrins were already described in human
cells (8 β–chain genes and 18 α–chain genes ).

All follow the same dimeric structure with α and β subunits.

They mediate the anchorage dependence of cells.



Integrin and hemidesmosomes

23



Integrin activation
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Integrin and anchorage dependence
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Integrin and cell morphology
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Phosphotyrosine (active protein): red
Actin: green

FAK: focal adhesion kinase



Classification of integrins
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Cell adhesion molecules
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The extracellular matrix (ECM)
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The extracellular matrix is constructed from three 
major classes of macromolecules:

(1) glycosaminoglycans (GAGs): large and highly 
charged polysaccharides that are usually covalently 
linked to protein in the form of proteoglycans;

(2) fibrous proteins: primarily members of the 
collagen family;

(3) a large class of noncollagen glycoproteins, which 
carry conventional asparagine-linked
oligosaccharides.

Mammals are thought to have almost 300 matrix 
proteins, including about 36 proteoglycans, about 40 
collagens, and over 200 glycoproteins.

Green: Protein
Red: glycosaminoglycan



ECM saccharides
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Glycosaminoglycan (GAG) chain: heparan sulphate

Disaccharide (hyaluronan)



ECM protein
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Collagen

Other types: fibronectin, 
elastin

Fibroblast cell from chick embrio



Proteoglycans
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Cell junction and polarization

33



Membrane composition and metastasis
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Sphingosylphosphorylcholine caused an 
increase in the elasticity of cancer cells, 
which provided an explanation for how 
metastatic cells squeeze through 
membrane pores.

Beil, M. et al. Sphingosylphosphorylcholine
regulates keratin network architecture and visco-
elastic properties of human cancer cells. Nature 
Cell Biol. 5, 803–811 (2003). 

In vitro: cell migration
(hapoptaxis assay)

http://www.biocat.com/cell-biology/cell-
migration/haptotaxis-assays


